Searching PAJ 1/2 ^ — is 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2000-1 38067 

(43)Date of publication of application : 16.05.2000 



(51)Int.CI. H01H 8/02 

H01M 8/10 



(21) Application number : 11-122495 (71 Applicant : TOYOTA MOTOR CORP 

TOYO KOHAN CO LTD 

(22) Date of filing : 28.04.1999 (72)Inventor : YOSHIMURA TSUNEJI 

NONOBE YASUHIRO 
YAMANE KEIJI 



(30)Priority 

Priority number : 10142189 Priority date : 07.05.1998 Priority country : JP 
10254625 24.08.1998 

JP 



(54) FUEL CELL GAS SEPARATOR, FUEL CELL USING IT AND MANUFACTURE OF FUEL CELL 
GAS SEPARATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the sufficient corrosion 
resistance of a metallic gas separator without using an 
expensive material. 

SOLUTION: A base material part 60 made of base material 
plates 65 and 66 formed out of a stainless steel plate and 
pasted to each other, has a first coat layer 62 as a tin plated 

layer on the surface, and the first coat layer 62 is further ^r 30 
covered with a second coat layer 64 made of thermal expansion 
type graphite, thereby adding a sufficient corrosion resistance 
function to a separator 30 via the second coat layer 64. Also, 
when the separator 30 is built into a fuel cell 30, contact 
resistance can be kept low as a gas diffusion electrode 
adjacent to the separator 30 is made of a carbon material 
similar to the second coat layer 64. Also, the first coat layer 62 
is formed at a plating process after the removal of a passive 
film on stainless steel plate surface, and the separator 30 
becomes free from rising the internal resistance due to the 
passive film. 
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.Si*. **tetaj-CB. S-fe/<u-*©^ffi«:^)ss$tifc 

y 75 4. 55 ttTtTKjBfiss tifcaao»tt©«ai 

L/c„ 0 2r«. *fc;U2 8©*te&fc«saWc3Myrfc 
*{C. *8f4^«EK2 4P4»fk^«5K2 5Pi*sp 

S-fexu— *3 0TB. &-\z**\s-$2 0©MS-C. y 

75 4 i y 75 5 4***ti-enaKr**fii4 «fc 5 

«C. 'J 75 4. 5 5*JBfiROfc. 

[003 5] HS?ffja2 1 b. Hfti&mm. m« 
7 »X9MMicJ:qMdftA:^a h >e«tt© > 

nmm-ctt. i-y<*>m immu 
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[0 03 6] 7>-K2 24»J:Ctoy-F2 3l*. ftK 
&3S«*t*> 6 «t ^*rlSteS U fc# -#> 9 n * {c J: *) & 
ttSftTOS. tt*s. aHttt0fC». T>-K2 2*sJ: 
CttJV- K2 3^*-^>^DX{cJ:«5?f5fiXL/c*i. ^ 
JRtftltfe 6 4 * - > ^ — > < £ /c B * - > 7 x. ;l/ F 

[0 03 7 ] -fe^U-^3 0B. gE^Lfcct^K:, £J5 
K!©*tfgiJ6 0±{C2®©ri- hJl»i^3nrc>i„ 

10 c©-fe^-i — H3o<omnis^cit. 4-xo?:mmw3Stbt 
6ftn>s. jtsm#xi^2 4P*»r£y75 4£ 

a&-r*«*f4*;;*?l5 0. 5 14. WtHXit»2 5 P 

*»«tr*y^5 5a»r*iwfc^?i5 2. 53-c* 

5. «mm*£ilfi#:£T/c4#{CB. §-te;<U-£3 0 

#(t**jt**4#x?L5 o. siweti-eti. «**4t&fef*3 

■fe'*U-*3 0**«;l5BMb#*?l5 2. 5 3tt. mo 

[0038] «_kK9| Lfc^SP«*<iAiiSR«*jte^iffl 
*AET4iS{C«. 42^\U-^3 0. T>»— F2 2. « 
IBSS2 1 , #V-K2 3. 4t'<U-»3 0©JIUFrJH 
-g-©M^{c$6tC*m«3 6. 37. IB 
^S3 8. 3 9. i>F7U-H4 0. 4 1 fcESO 

r. 04(c^-r^$^^«jii 4^fW4. *^i«3 

6. 3 7CC«-en-etia^ig^3 6A. 3 7A**«W6 

30 

[0 03 9] x>F7'U-h4 0B. 04 tc^-TJ: 5 (C 
.2o©7a»fi*«*.Tl»S. — 3tt*8^^?L4 2. 
5 — 3«»^t//X?L4 4-r*4„ l>K7 , l/-H4 04 
mSr^tAWR3 8 3 6». x> p^u- 
h 4 0*5(i^5 2 -3©5^dJgi*ff&rS(4IS{C|Bl«©2 
-^©^ttfi^JiSUrb^. C©«8f4*/*?L4 2B. -fe 

au-*3 o©<ix.i*«w^7L5 ©©tp^gpccggno 

^7L4 2 40^bJEcO«»4«ie^ig4*sS«lsn. *M 

tc. mittfxfl 4 4 ttMEis/'( U- * 3 0 ©«* 5Kfb 
#x?L5 2©*ifeS5fc*fi6rS(ilS«:^fig$n-Ci>*. 

^2.^b//^*i««4«?fertSP«:«i|&3n4„ ccr. JK 

[0040] tte. x> K^U- h 4 1 B. i>K^U 
50 -H40<i:BS^4(4g{C2O©7 ! v:«igi(l^rc^ 0 
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> K^U- h 4 1 #{»;l*;^ig©-o«S##*?l4 3 

[0041] jy±sj^ufesaj«^^^^x * v zmm. 

14(J, ^©«JI;frfflK:^£©fflBE##rt>*>oA:tfc®-C 

[0042] -xic. m±<d£ 5 temmi®z.tcmmi& 

i>K7'U-h4 0{C^fi£3n/ctR*4^X?L4 2* 

«S*4^«i»&-7-*-;l/K^Lr§m-fe^2 8 
-5 *&ft#:*iJfJS8 2 4 P (Ctt^S ft. §#-fe^ 2 8 

ft-7-*-;U RC«^UTi> K7*U- h 4 l©tKf4# 
*?L4 3CCjiU C©j&f4#*fL4 3*>P>&*4Sife©*1- 

^3£©$.t4#*pwiSBK«a>*is 0 

[004 3] |3HfKC8{b#Xtt. ±SELtcmj£(»m<tX 
*&*S&B*>e>. i>K7*u-H4 0«:^$n/£iK{b 
#*?L4 4£igTj&ft^F^K&A<*ft*. 
F*38B-CBMb#*«. 8fb#*«*6^*-;l<K£:rt-LT 
S#-b;U2 8 #{f*SBMb#xifc882 5 P«C#»ftSti. 

j s^-fe^i/2 8©*v- Kiwrittf-rsssifb^Siotcm 

&fb#*i&882 5 P*p6gMJ3ft/c®{b#;* 
tt. Kfb^/XgftBv-^-;U F(C$^Lti> K7*l — 
h4 l©8<b#;*?U 5«CjgU C©K{bX/X7L45*> 

[0044] awe. *&w<ogmcttfc-r z-tJUs- 2 
L/cj^tc. a«gu6 oi, mi 3- ha 6 2 i^2 3 

- KJ16 4 i^6^3nrc>-5. CCt, g#856 0 

£6 5, 6 6*?S'?^*>tf4ciK:«l:or^$nr*j 
0. S#gB6 OOffiffiZmi 3- HJ16 2*i«&U C 
<om 13 - hil6 2 5:3e>fcm2 3-ha6 4*i»SL 

-ci**. 0 5(i. t/^u-^3 0 ©sgjgxg £ai*rt8i 
war**. 

[0 04 5 ] -fe/<u-*3 o4f^ji-r-5figic«. sr. 

7. f > u * ©iSt££ffitSft*jK: :/ u * f £ c £ «c J: r . 
^©CBCiJ&tKS: WT 4 2 fe©St*« 6 5. 6 6 ZfcfS. 
"T-S Uf .^s 10 0). cct. :7*u*jjjyf5&c<fco 
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*4#*«E882 4 P*iJ:0^{b:tf;*«E3g2 5 P*Jf5fiXBjfig 
i^-5fe©r*-5. ^ft»7'S10 0«:i!l,^f>U 

^S«rtt«W{cyi/^ L,-csTS©ca(!i««tcfijy^L/ts 
£#j{crr % fcc » r fiS^r * n - y ts + t'&m t, > * c 

10 [0 04 6] #{C. Xfv^SlOO Tf#/cS«ffi6 
5. 6 6©affi{C^X^y+?rjfit. ^1 3-H6 2 

*tei$.?z> (^f^si io)„ cct. mi 3- h 

S6 2«r»fitr4S«. *««6 5. 66£&&"rSJ: 

WJ«Cffi-rSfflI©ffi-C*>S«. C©»13-H6 2W, S 

TfeJri,*. c©«t^tc. xf-^si l Ofc*$i>-cmi 
3- h@6 2*^fiS-r*RK{c«. COS13-H62 

20 «#«6 5. 6 6(c*fLTfl®#Hl£;6teU *^>U* 

«©«ffi«c^snfc^«iagji?r^-r-2.„ ^fc. s# 

S6 5, 6 6(cfcl,iT, SC^cteO^-*53n.2>l9J©S 
«. «Sf4^^*J«fc0^b^(C?6$*i-5Ci*^j:l^c 

«>. ±ietfcy y+©^a«^sr*-53&s. «(«siaffic 

«©fc*(C«. St*1£6 5. 6 6©MSfcfeC»r. ±12 
Lfc^«).«B©^*^:tf^ct,>. ±iam 1 3- KB 6 2 fc 
Jctf&ai-f 4S&2 3- hB6 4^^SCi*5SiL- 
C>„ C©<fc^CcSW>fi0i*{g«^-*/cJ6{C«. ± 

SBL//c5l>(CBA»3^to3n-5ffiiJ©B(c(J. ^la-hf 
30 6 2©*£fl?fi£-r£C til/Tfc«*?>it»„ 

[0 04 7] ;^CC. Afv7S 1 1 OT^X^ -y+^Jg 
Lfc**t«6 5. 6 6©affitc, 8USm&SSA>6&Sm 
2 3-H6 4*Mf4 (Xf»^S120) . 
5BJIISW. j^«*4©-«r*0. ^^HIS^*-^> 

£&&z-etcmta<Dtt&T$>2>. c©«fc^^c««^5giiis 

«. S»JI^55L/cC<b{Cj;-,TB«ji?:?f^LTteO. BE 
^-7T®@(Cife^$-ttSCt*iT#.2./cJs?>. tfg£B$CC'< 

40 ^>y«fti^.S'i&e#ftc». m23-ni64«. ^ 

SglllS*^^**-^^^- h^rfiS^L-Cte*. C©* 
-^>->-h*. ±feS«ffi6 5, 66tc*$t»rmi3 
- 1-^6 2«r0fiXL/cffi±{C. Sr5£©JBtt©^5:flai,» 

3- bme 2£Bf$.Ltcmtm±.ic. mjzonmo&si 
&m<,>-cm&&mswmzm.mKis2 c 1. 1 or t 

<fcl>. C©«t^{c. mi 3-H62 ±(C^U*5g||iS*> 
so *{c. BE^tcffl^5^S(^*BSK3gk:-rici*^$o 
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["0 04 8] ±§20/cJ:^{C-e4a^n^H 3- 2 
*$J:0'SB2:3-h@6 4*^JiSLfcgt*®6 5. 6 6tC 
*st>-C. mi 3-h)l6 2*iJ:C/»2 3- M§64£Jf* 

*3 0#3tfiST* <Xt^:/S 13 0). gj*«6 5. 
6 6£5C>«:&!jr)£*>-t£S;£ffi±t,Ttt. SMS&^-X 

ft*&t*«6 5. 6 6 0HT. ^#fr««1«fe£$g£-r£ 
Ci*iT*n«J:(,> 0 *fc. SBl 3-l-@6 2:te<fctfSfr 
2=i-hil6 4-CttaL,fcS««6 5. 6 6£fPS?U/c 
Cft6©g#«6 5. 6 6*5C>(CBA»)^1f-5 
) £i,* J }±&Ltcmi&<DRt>K>lC. £?mtt&65. 6 6 
0 ato-STSMSB 6 0 £ff5fiX L . C ©gttSfl 6 0 © 
StffiKlJfll 3- hlg6 2isJ:c;®2 3-H6 4 4M 
•J-5Ci4l/TU<. ifc. mi =i-bm6 2£gaw 
fclttffi6 5, 6 6£ft!iD^fc>t!-t. 

SgttSC 6 0 %B8L U . C ©Stfgp 6 0 ©3lEtc 

[0 04 9] ^©cfc^tC^^^/c-lr/N-U-^S 0«r 
4Iit5Ci*5t?4. 3 -fe/<l — *3 0©3I 

St^-TS/cifcCC. ifc&JSr&*XX£8^5gJ||fi < {;;£ffl 

Jfc^iSPJ©-^!^-* 3 0-CJi. 2> + U/dlT 

^Jg^ y*Jl©8&'Kt?ia>6&*tclg:ft#j^ 
*£. 5 *Hifi09©^<u->3Otcj:n«. m 

CO 05 0] CCT. *mfaffl<D-k'<ls-5 3 0(i. X 
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Sfirfc 9. x-y->uxs©gM**iffi£ii:& 

^Rtt»4-C«aLtfc, C©^tWg&JgfC<fc-?-C. Xf- 
>Uxa>6fcSg#t££igJR#m>6fc*t^<h©Rn© 

JfiWOt^l/-ii3 0Ttt, ^f>U^)f,ftJIttfij 
6 5. 6 6±{C^«^6^C-5.m2 3- Ml 6 4&B 

fcTzmic^ xxtDWR-rftsan =j- hb6 2 

*^UTC»4. C©I1 n- h®6 2«r^t-4^c«> 

10 ccs*t«6 5. 6 6±{c> v+ftis^jrrBRtcfj. et^ 

±sa^*toSJI£IR9 -fe^U-£3 0&C*il,> 

r. xf->ux^s©^i6sui{ciaaur«ftj!fiin^if 

*t/-Cl,*5C £#&(,>. CCT, »lr-H62«; 

/c». «HKSBHiS*>6)5:*m2 3-hJ16 4*»fi)c-r4 

StlTfc. *;<U-*3 0©&mi4#»fcfc>*l.&C£tt 

20 [0 0 5 1 ] C©<fc5CC. mi 3-h®6 2«. SW« 
6 5. 6 6^BD<D^«bflSJg^:HX»5^ir. eo&DTOMI 
•4>jBtit«E8ltU 312 3- MB6 4 ±<DM<Dmm&& 

©W*ttttJH2:3- KJ16 4(cj:-,Tf6fi!3ft* 0 Ltc 
* ! it, TcERO/c-feAu— £3 0 fcte(,»-c-?-©U&ttfc 
9M?L,€tt»8ll 3- I-J16 2 £J¥ 
<. mi 3-hjf6 2*JfM-r-S/cS!>(Cffi(,>iXX©S 
£W*r. 3X h©i^m5ct*irt4 ( 
[005 2] £/c. ^^e.«5S2 3- hB6 4 

b* <s»ge*i$tf«[t*((j) «c«itai,ti,»< 1 c© 

U-*3 0©cfc-5{C t e©*BB«:|^*«4*»6SR-5»2 
40 3-H6 4ta5CilCJ:^ -fe^U-jr«Mdtr« 

7tfc*» 6 ffl27 3 n S i * JU=F«**<gT 0 T t, * -5 C £ & 

[0053] Hz^'U-f 3 0?:«fiS;-r*S#K6 
5. 6 6©W4£0-Cfflli-5#®« > X-f->UX©ffe. 

ilH*£riOBtt**W*£IB-c*fttfJ: < . »3fi3Xh/i 

50 mitmzskffiicm&iLxv&'j. c©j:^nc#j3^^t» 
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i to u >isVJ*txx<Dm&m<m) 

tt&6 5. 6 6 ommttmim^ ^mmamm^tix 

S(c«fcor»^«6 5 . 6 6_kiam°jmumm&®m 
[005 5 ] mm&zGTz&mfrhtezmi =>-hm 

6 2 *1&l8LTZ>imt LT«. ±feLfcjfi|*«?^ 

Witt*. &£"© 

/i6 2 sr^-rsc fticmitvicD-kv s 

*st«?6 5. 66±{cifc#tttt. cn*iS?ar«5gL 
-ciMfc $ -tf £#££8* c £ r * * . 

[0 05 6 ] 0m**4*>6frSSil2=i- f-JI 6 4 tt. 3? 
hJI6 4£ff^-rSKKC. ffea©^tt*4 (^ms-?> 

&mm£azm0i-rz>mKw*:. c ©«&«©&*##«: <t 
~>xm&?2>c£&x$. sit^fsi mim 

ftoaa^isi) r©£ii£63fc#ccteGhr.5c<t#r# 
«. Stt±©^5BIII8ai^T*Jl©Rfl«:3t#CCiI*S 
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mmmcvv3ttic*j-#>®&mf8.-r z> c £#r# 

[005 7] j&#Srfc£«tfi£-r-5KHC. ±ieLfcfg$60i| 
©-fe^u- f *fflC>fcii^©«j**se^A:IS*^06 is 

£vmi tciK-r. H6«. ^©-fe'su-^srjso-cflt 

•?3iW®X$>2,. 06*. ( 1 ) «. >^7->U^A:W-c 

jB/iSsn/c-fe^- u- * zm^xmiKutcmmmmicisv 

10 £*§*£^U <2)tt. *^->U*a><=>fc-2.g#gi5K: 
XX A v * *«fi L/c-fe^' U - * £ffll>TfllJ& t,ft:*Rf4S 
r6&C*JW£*S*£m?U (3) W. XJ-yvxfrtm 

«fiSL/fc«SI4S*{C*jW<E.i^**^toL/. (4) «. m 

&&g68&-7isxi8.Bur:mtc-brtis-z&m^xmf8. 
r. (i) ~ <3) tb. «UK3fijy9*^^*®{c«fco 

©*$*£0H*TjnLfc. 
20 [0 0 5 8 ] 06{C7Sbfcifega>6. XT-^vxiphts: 

n5Ci*ib*>S. ( 1 ) (C^0/c;*7->u;*A>6&2> 

u- ^atc^afrag^flgfissnri,* 
30 Mftmm<£is<,>xmm-ri>rtxiLfflB±[mcmmtt&ft 

hKZtclb, Ztolt)Xl&\,>mii&tnZm-?o (2) is «fc 

(3) tc^Lfcitesijfiffiitcitjs-r^-fe^-u-^^ffl 

C»4«^{C{i, (4) tCvkLtcmB&m&Q&titZZiz^ 
l> - $ Srffll »4ig^ £ |SI«©# <E^Jf teS^* ^ 
^t*J. (2) *J«fci>- (3) OtelT. ««K5g||i&{C 

40 [0059] mUt. X'r^^-xm^hfi^'^- 
* 5 6 {C^E'SSIMfir»S L/c Hz ^ U - ^ ( -te^ u - ^ 

3i^ia-c*s. ±ien»sw©-fe^<u-»3 0{c*ttc:-r-2> 
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CO 0 6 0 ] ±seO/c8*i»-Ctt. S2 3- I-Ja6 4£i8 
U?®JIIStcj:-,r^fi£U/clS^©ja)**^b/t*i. 312 

«fcO'IS2 3- hJ16 4£i9:W*c£K£4gEi*Ufca&Jii 

t^ttTrs^&ttJjjgfcm^ciKcfc^r. hzau- 
) coo6i] mmkfrT-c%j£?$> o . ±i6 otcgmtt 

#<Jx.Xf jUttflRL -j;u2>8JJ!g. 7*^-^ 

©«ffli*«<*i£fc-t*T . Hie (Aigmia. *am#isjs, 

W, ±ttjy&# £* ) - > ^ v 0 ( -r > 

C©<fc5ftS&2=i-hJ16 4£0»!Xr *Ktt. ± 

l3-h®6 2?r^D/cS«6t6 5. 6 6£««l,/c 
•3. *4^«±i2ig^«J*^l 3- M!6 2±{C^7'U 30 

«. ^«i3<Dar«^ff$b/ca««6 5. 6 61k. 

1 a- H62*$i^23- hJ16 44Mt4Ci 
-h)B6 2*jJ:y : S2 3-H6 4^l/. C*i£3 

*>ici$i&LTmm<DwaBVi*:®vz> c 1 1 or *>n 
i>„ c<o<£ 5 settle t*. D-jng(a,tf2 3- . 
f- ji 6 4 * c ^ t r# i>. 

[ 0 0 6 2 ] @(*iS^S«5*4S?fer« > SE&U/cJ: 5 40 
{C-t»ysu-^3 0#|?«g-r 2 1 te. Hafc*s«i 

o©?fgffi4«fijt4f2 3- me 4&ffis.zmmtt 

*m^Z>CtK.£*) . -fe/<U-^3 0<DffifKt*fe£;fc#tC 

fcftJbS-ttsc so 
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[0063] ^*Y>^/JD^iCitCj:0. IS 

l3-h®62i. S2 3-H16 4*«lfiJt-ri > ^tt 

*4 4 ©ra<z>®&fcfe£ [Sj± $ c £ a*r £ a t c > -5 a&s 

- h J3 6 2 £SW/c ) £Jg«©g1*aJ 6 0 tC*tT *SB 2 
hjf6 4©fe#tt*JjS*-5C£{Ccfc'D. «$*4Sftfe© 
ttf*4»K:. I^R«$4*>6^i02 3-H16 4*s^K: 

10 #S£&(C % Hr;U — *3 0(C*Jt,>T£il#>e>Sc.£JI# 

[0064] CCrB^cMUS^*-^^^ 

2rJ-h@6 4 4JK^5Jg^{c. Serial (t«s*4Sft& 
LTffea©^l**4*An;iT3l2 n- HI 6 A^mtSut 

[0 0 6 5] *fc. C4)J:5{C. ^***4tC>»W>^* 

t, $6tC. ^13-H62i. f23-H64^ 

r. ±ieUfcJ:5«:-b^-U-^3 OCDWKttfciiyWA 
[0066] fe(±. ±IESIJfi^fe/^U- * 3 0 

U-f 3 0fC*jl>r. 0l3-hJ162«. SttJ&SgHfS 
*^tci?P2 3-h@6 4£<Dmaf^a4^±3-li-. S 

®6 2©aB ; &iacc-r-5«fiS(coci-c3iB^-r-5o temm 

^■C*4. ^7+K«fc,Tll3-H62 

m3^<tLr« t C?<lx.«. b^yjv^aoL^u 
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<b*s-C#. C^iici -9 3 - h 1 6 2 ©aiiffltc 

ro o 6 7 ] y f+iStt>(c^*n^-5±ie^3 

tt. f23- h@6 4£tl»^T£©£|iJCII$at*f4«:ifr 
1 3- HJ16 2«C&')jA£ti-£C£K:J:- 3 -C. 

m>31*ZC±i>iT$Z. 10 
[006 8] g/c. affi#flr*£ISl 3- f-J16 2£ 

CifcT?**. -Tftfc^. H5«C7nL//c-fe-KU-£3 0 
>UX«©«ffitc#t,T*ry **M3*;&iU C©^ 

corns. ^i-^mtvTjmtux&QHiLmtZftrj: 

*£t>te. &j$-r*<fc5K:x^:>UX©/?«£ffi<,> 
rS«g)5 6 0«r^T.5ia^(C«. y?*LA:X-f>U 

tc. ±i2L/c<fc5{C|&l 3- h)16 2£fl5l£L/cgt*K 
6 5. 6 6=£r7'UXj?XJg{Ct*-f £KI{C. y **agcc J: 30 
ot»l 3- H6 2 4Ml/fcSMffi6 5 , 6 6£ffl 

-rstfr^. m i ©&Js#>e>&*ii&_hK:jii2 ©£s*ie 

[0069] &ISeSt&3fc£«8t-r4:fri£ 

ti) *mm>Z£<,t£->X. ^E*sffl-C«>5SH 3- 
h®62tr^-r-5C«!:<>-C^i. -> 3 h f-->^ 40 

XX©6Stf&;fc£. g#&6 5. 6 6CC|ajrt»oTn8!ft-f £ 

*Ii)tt-3-CC^XX> ^+@-c*401 3- M62 
£. S#«6 5. 6 6±CCff^-r-5C<!:^rSr5. 
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CO 07 03 ±feU/tJ:^{C^3 ? I- t -OSOcJ:^ 

TS&i 3- h@6 2?:0fis-ri«:«. *t^«j«:ia»r4 
j'iciot. y 9<mtc***i 3- bm6 2inm°j 

X©«S. ffilS. -Oi^A. IS. tXVXfc<b'£3Stf.& 
10 C£#t?S2>. Sn-PbS^, Sn-Bi* 

Sn- I n^££&£'©^a>6£c£8at&**>. 

[0 07 1 ] ^ffi*iffl-C*^l 3- H6 2?:^l / 
fc&tt. gli^L /effete |5j«fc:. CCD* 13-H6 

2©±K&&®jy8#>6fr*s&2 3- hji6 4inmu 

(05OXf^S 1 2 0#fl8) . *-5l^«^ttl4lC 

>-w>y4*n^./c^2 3- bme 4&mmu. ssi3- 
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